INTRODUCTION
oftware vendors promote ERP systems based on their ability to improve productivity by reducing redundant processes, streamlining operations, breaking down silos of information, and providing fast and accurate information throughout the organization so that management can make faster, better decisions. To the extent that these factors lead to improved productivity and firm performance, they should manifest themselves in the form of increased profitability. This increased profitability should lead to higher dividends and/or re-investment of retained earnings, which should in turn lead to increased shareholder value.
Since their introduction in the early 1990s, these systems, which are very expensive and difficult to implement, have given rise to numerous cost/benefit research questions in both the academic and practitioner communities. Accounting Information Systems (AIS) researchers have used different approaches to measure the impact of these systems with mixed results. Some have used survey data or field studies to assess user satisfaction [1] [2] [3] . Others have used traditional accounting/financial metrics such as ROA, ROI, inventory turnover, etc. [4] [5] [6] [7] . Still others have used stock market and financial analyst reactions to ERP investment announcements [8, 9] . One could argue that all these approaches use different proxies to measure the impact of ERP investments on firm value. Management routinely makes capital investments expecting the investments to benefit shareholders through improved firm value. Therefore, the ultimate measure of any corporate investment should be the impact it has on shareholder value. This study extends these prior research streams by using methods and models developed in the capital markets literature to more directly measure the impact of ERP systems on shareholder value.
Although Hayes et al. [8] examine the short-term impact on share price through the use of event study methodology, this study posits that long-horizon buy-and-hold returns are a more appropriate metric because ERP systems are long-term investments. Long-term buy-and-hold investors better represent the beneficiaries of an ERP system than the short-term traders that exploit gaps in information asymmetry to generate returns. This study uses a sample of 145 firms from 33 industry groups that implemented ERP systems between 1994 and 2003. The results show that average returns for ERP implementers are significantly higher than benchmark returns based on the value weighted index of the stocks in the Center for Research in Securities Prices (CRSP) database over each of the five-© 2011 The Clute Institute years following implementation. By contrast, returns for the three year period prior to and including the implementation year were not significantly higher than the benchmark returns. A multivariate regression analysis covering the ten year period of time surrounding implementation supports these initial findings with additional evidence that improvement in shareholder value is associated with implementation of ERP systems.
This research contributes to academic literature in two ways. First, it adds to the value of prior capital markets research by extending the application of this knowledge beyond the walls of accounting and finance. Second, it adds value to AIS research by incorporating analytical techniques from the capital markets field into the AIS literature. It also contributes to the professional community, specifically accounting and information systems practitioners, by further exploring the value creation of technology investments, independent of software vendor sponsored research and sales pitches.
The remainder of this paper is organized as follows: the next section summarizes prior research and develops a hypothesis, the third section describes the methodology used, the fourth section explains the data selection process, the fifth section presents empirical results, and the final section concludes.
PRIOR RESEARCH AND HYPOTHESIS DEVELOPMENT
Accounting and finance academics have developed an extensive body of research over the past 40 years related to capital markets. Researchers have explored the relationship between financial data and shareholder value by developing and testing various theories, models and methodologies beginning with Modigliani and Miller's [10] theory of investment and Ball and Brown's [11] linkage of accounting data to stock price. These methods and models have been used extensively in the area of accounting and finance to explain various phenomena such as: market efficiency [12] , post-earnings announcement drift [13] [14] [15] [16] , abnormal returns through portfolio strategies [17] [18] [19] [20] , abnormal accruals [21] [22] [23] [24] [25] [26] and residual income [20, [27] [28] [29] to name just a few. In spite of this rather large body of work, these methods and models have not been widely used outside the fields of accounting and finance. Other areas of academic research could benefit from expanded use of these techniques to broaden our understanding of general business issues.
Ohlson [27] , and Feltham and Ohlson [28] provide a foundation for using the stock market as a proxy for the intrinsic value of a firm. The efficient market hypothesis holds that the price of a security is an accurate estimate by the market of its true value, fully reflecting all information that is publicly available [30] . Although there is debate in the academic community as to which form of efficiency the market reflects in the short-term (i.e. strong, semi-strong, or weak), there is evidence that in the long-run, the market is efficient [31] . Therefore, the market price of a firm's stock should include anticipated future residual income based on information that becomes publicly available. It follows that as benefits from an ERP system are realized, and the market becomes aware of these benefits, the value of the improvements will be included in the stock price.
Measuring this change in price is one way to assess the impact that ERP systems have on shareholder value. Another measure is the total returns experienced by shareholders based on the change in price (capital appreciation) as well as dividends earned over a period of time. Capital markets researchers use both price and returns to measure shareholder value. Kothari and Zimmerman [32] examine price models (stock price regressed on earnings per share) and return models (returns regressed on scaled earnings variables), finding that earnings response coefficients are less biased in price models, but return models have less serious econometric problems.
Many accounting and finance researchers using return models focus on short-term returns, measuring cumulative abnormal returns (CAR), usually over a three day window surrounding some event. A number of these "event studies" seek to exploit timing differences and short-term market inefficiencies to generate abnormal returns [13] [14] [15] [16] [17] [18] . This methodology has also been used by researchers in the information technology (IT) field [e.g. 33, 34] and was used by Hayes et al. [8] to measure the reaction of the market to announcements made by firms that were implementing ERP systems. They use standardized cumulative abnormal returns (SCAR) over a three day window, and find an overall favorable reaction to the announcements. This concept of abnormal returns assumes that the market correctly predicts the impact of the event because, based on the efficient market hypothesis, the stock price adjusts to information fully within a narrow window of a few days [35] . This may be true for single announcement type events, but in the case of an ERP system, the actual event takes much longer to occur than one day and the benefits are realized over many future periods. Also, since firms make public disclosures of earnings at least quarterly, and analysts provide forecast information even more frequently, it is reasonable to assume that each of these disclosures provide implicit additional information about the impact of the ERP investment that was unknown on the date the original announcement was made. Therefore, one could argue that the appropriate measurement period for this type of event will last for many months, or even years, rather than just a few days.
An alternative method of measuring shareholder returns is to measure long-horizon buy-and-hold returns. Easton et al. [36] argue that the association between returns and earnings are stronger over longer intervals, because value relevant events occurring before and during the return interval have a better chance of being incorporated in the explanatory earnings variable as the window is expanded.
This longer-horizon approach is especially appropriate for ERP systems, which represent major investments expected to improve earnings over a long-term horizon, with an understanding that short-term earnings may even suffer during the implementation process. Assuming ERP systems provide a competitive advantage, as advertised by ERP vendors, one would expect that this competitive advantage would manifest itself in the form of increased residual income. This increased residual income will lead to either increased dividend payouts or increased stock prices reflecting the reinvestment of earnings back into the firm, both of which will impact shareholder returns over a long-horizon. This leads to the following hypothesis stated in the alternative form:
Hypothesis:
Implementation of Enterprise Resource Planning (ERP) systems will have a positive impact on shareholder value.
METHODOLOGY
The following long-term buy-and-hold model from Ang and Zhang [35] is used to calculate abnormal returns for initial testing of the hypothesis:
Where AR it is the abnormal return for firm i in year t, R it is the long-term buy-and-hold return for firm i in year t, and BR it is the long-term buy-and-hold return for a benchmark of firm i in year t. Individual returns are monthly holding period returns obtained from the CRSP database cumulated for each firm's fiscal year. The CRSP value weighted index is used for benchmark returns. Abnormal returns are examined for each of the ten years surrounding the implementation event using a t-statistic to test the null hypothesis that the mean buy-and-hold abnormal returns are equal to zero versus the alternative hypothesis that they are greater than zero.
The following multivariate price regression model, adapted from Ohlson [27] , is used to test the difference between abnormal returns before and after ERP implementation:
Where: Table 1 provides a breakdown of these firms by SIC code and implementation year. The majority of the sample is made up of manufacturing firms that implemented systems from 1997 to 2001. The sample selection process begins with the 91 ERP announcements made between 1994 and 1998 from Hayes et al. [8] 1 , from which 36 firms were eliminated because they are no longer listed or data are otherwise not available. This initial sample is extended by searching available newswire services using the Lexis-Nexis service for years after 1998, searching on key phrases such as: "ERP", "Enterprise Resource Planning", and "Enterprise Systems." This search found an additional 90 firm announcements yielding a total of 145 firms for which return data are available for at least two years following implementation in the CRSP database. In some cases the announcements do not contain specific implementation dates or time lines. In those cases, judgment was used to determine which year best represents the implementation year 2 . Firm specific data is based on each firm's fiscal year, with accounting data as of the end of the fiscal year from Compustat, and market data as of the end of the fourth month following the end of the fiscal year from CRSP 3 . This approach, which is common in accounting research, helps to ensure that the market has the latest fiscal year-end accounting information available to incorporate in the share price. Figure 1 provides a graphic view of abnormal returns over the ten year period surrounding ERP implementation. The pattern shows an increase following the implementation year (t) that peaks in year t+2 at 27.5%, then declines each year thereafter to 12.7% by year t+5. The pattern also shows that in the implementation year (t) and the two years prior to implementation (t-1, and t-2) abnormal returns were 5% or less. Table 2 provides additional details for these returns, including t-statistics indicating that abnormal returns for the implementation year and the two years prior to implementation were not statistically different from zero. By contrast, the abnormal returns in all five years following implementation are statistically significant. These results provide initial support for the hypothesis indicating that implementation of ERP systems has a positive impact on shareholder value as measured by long-term buy-and-hold returns. The results in Table 4 show that the variable of interest (IMP) is significant at the .05 level for the total sample and marginally significant at the .10 level for the sub-sample, indicating that share price is positively associated with the ERP implementation event. As expected, the coefficients on the other independent variables are highly significant, including the control variable for the bull versus bear market effect. The F-statistics (p<0.0001) and the Adjusted R-Square results (0.9124 and 0.9234) indicate that the model is well specified. To address any possible heteroscedasticity problem, the t-statistics are adjusted using the White method. These results provide additional support for the hypothesis indicating that implementation of ERP systems is positively associated with share price and thus shareholder value after controlling for other factors thought to be associated with share price.
EMPIRICAL RESULTS

CONCLUSIONS
This study examines the impact that ERP systems have on shareholder value using long-horizon returns and share prices for a sample of firms that implemented ERP systems between 1994 and 2003. It finds evidence that these firms earned abnormal returns over the five years following ERP implementation, when using CRSP's value weighted index as a benchmark. Furthermore, when the analysis is extended to compare the five year period after implementation to the previous five years using a price regression model, it finds evidence that share prices are positively associated with the ERP implementation event. The model takes into consideration that share price over various time periods may be influenced by general market conditions by including an indicator variable to differentiate between bull and bear markets. Taken as a whole, the evidence supports the hypothesis that implementation of ERP systems has a positive impact on shareholder value.
These results should be of interest to investors, ERP vendors, and management personnel responsible for major IT investment decisions. Since these systems are very expensive to acquire and implement it would seem useful to have empirical evidence that they have a positive impact on shareholder value from a source that is not trying to sell a product or service. The results should also contribute to academic literature on capital markets and information systems by applying capital markets research methods to information systems research events. Bringing together these two academic disciplines in this manner could provide a basis for future research that uses capital market methods to address other information systems issues.
